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iii(Z)TFT, mmi<DT FT(D\^u4yizmm^nt^^- h^m-t^^2(D 

T FTjSi.Z^mm2(DTFT(D Kb>f >tCg?gg$tlfeE L^^^-^r-M^f^tC^g-T-S 

^i'^^< ^^^BrjfBn 1 (DTFT{tm.mzmm-^tir^r.'D&.±(D^^:^)vm-0^m^ 

mmm2(DTFT(D^-^^MMl,tmmm 1(DT FT(D^^:^Jvm^ U 
^ ^ # ^ ^ -r S c 
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mmm2<DT FT<D^^:^;\y0t^L 2, ^ ^ :^ JVm^VV 2 H tofHUlCOT 
F T(7)^^:^;i/;^^ L 1 , ^^:^;L'itis5:W 1 W2/L2^5XW1/ 

If^^gS ^Ci3V^T, trjgatytBI|2®T FTCO^-V:^;!/;^ (L2) ti"^ 0 . 1 — 5 
0 /im, ^■v:^;i/i|iS (W2) *^0. 5 ~ 3 0 yti m, IffgEl^ 1 ® T F T (D^ ^ 
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(L1);^>^0. 2~ 1 8 ^m, ^^;^;i/$g (Wl ) *^0. 1 ~ 5 /i 3 §: 

lt*^17^MM^^4 ^C^V^T, MfBUl FTCDLDDM^ti. 1 ® 

[0 0 0 1] 

y^mmBit^^mi^m^ (^mi^mm^m^^^r^.m^) ^mm±^zj^^J72^^xm^ 

[0 0 0 2] 

s^-e^T e» 3 h A'Wfg ^ ^ o T § „ 
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[0 0 0 3] 
[0 0 0 4] 

X.«^|lI#fF#-^ 5, 684, 365-^ (4f 8-234683 #) CDFIG 
. 1 {C^^$tlTV\^o 
[0 0 0 5] 

|«I^|lI#fF(Z)F I G. 1 {C^$tl-g)i:e)C, X-r (T 1 ) © K 

l/>r >««S^M^M^^^ (T2) <Z)>r- h«M^cggM3tlTv^^;^)'^, ^4xi:Mja 
lC=i>T-*>-9- (Cs) {C=b^i^$nTVNSo (Cs) fC^^Stl 

[0 0 0 6] 

mz^?L\t. v^yfm^ (Ti) mYWSimz.^^^. nyy^yv (C 
s) ti^f£»tHt:^^ y^y'^^m^ (Tl) $:3iC^TS^^*^StiTL^VN (3®^ 

^4^'5«^$:^7«^^fE^v^e)) , mm^mmmm^ (t2) (Z)>!f- h«M^c*^A^-g, 

«i!±$:ilif T'^4^< :^So ^ 5^ > ^'^^ (T 1 ) h ^ > i;>l ^ T'?^ 
^■r'5±T'iS^'t^4^^v^50MT'fe-S„ L7b^L7S;7b^?j, 3 ® n > > +1- (Cs) it 

[0 0 0 7] 
[0 0 0 8] 
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[0 0 0 9] 
[0 0 10] 

5:« V^ T F T^Jt ^ -r ^ „ 
[0011] 

X. EL m^mm(Dm^^m(Dm±}imm^(D\^±ii^-^mt.-t^o j&^s, :$im 
mmt^^isbXTFTmm(Dmm^t^m^.^Az^!wmf}^&^o 

[0012] 

^mn(Dmm(Dj^mic-D\^^x. mi. m2^m\'^xmm'r^o ehic^lt^© 
it:^^M^mx^^E Lmm^M(Dmm(7)Wiwmx^<'). m2 (a) it^(D±mm 
, 1112 (B) ii^®[iis&^fi&T'$>Sc m^izit^cD^o^^mmti'^^ hv 

[0013] 
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[0014] 
[0015] 

mm (s i oxN yT'^sti^) ^ifs^, mmmi^<itmm^m&(Dm^v^ 

[0 0 16] 
[0 0 17] 

^:^jvmTFT ^mmmmmTF t bx^ vAfe:^:^^^5^gp®;t^®«*^/A < 

[0 0 1 8] 
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D M^(Z)^S ^ i^: ^ -r -5 r T' n ^ ^ :^ ;bM T F T {C ^3 V^ T =b 3J> 

5: n ^ -V ;bM T F T L T V^ ^ ,^JC -5 = 

[0019] 

F T M V ^ -5 3 ^ bT fg T o 
[0 0 2 0] 

^^-f ^y5^>^*MT FT 2 0 1 li, y-;?.fl^i3, K lx>r >fligc l 4 , LDD 

mm 1 5 a~ 1 5 d, Mmm^mmm i srxj^^-^:^ jvmmim 1 7 a, 1 7 b 
^tim^m. ^~ hmmmi ^-hmmi 9^. 19b, mimmmmmz 0 

[0 0 2 1] 

:^m^m(Dwmtm2{z^-t^oiz^- hmmi 9 a, 1 9b{igij(7)#M (>^f- 

h«^19a, 1 9bJ: U T'?^^$ tlfc^f - h M 2 1 1 J: o 

[0 0 2 2] 
[0 0 2 3] 
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$^tC, X-Y ^y^^^^^'MT FT 2 0 1 ^Cfe^^Tii, LDDM^l Sa—l 5dli 
[0 0 2 4] 

[0 0 2 5] 

[0 0 2 6] 

^i^ScDMK 2: § < T' ^ -5 3 ^ 5: ;St^-r -5 o 
[0 0 2 7] 

r^fC, «M^MT FT 2 0 2 tt, y-;^fligc3 1 , KU-Y>fIi^3 2, LD 
[0 0 2 8] 

m 2 {c^-r j: e){c, ;^-r>y5^>^fflTFT(^Ki^-r> ttms^^mM t f t ® >!f 

- hlC^^^tlTV^-So A^S^tCliSM^fflT FT 2 0 2(DV- h«M3 5 
x-f ^y^i/^MT FT 2 0 1 ® K l^-T >fIJ|!c 1 4 h Fl^-r>SB^ mmWMh^ 
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^Wi2 1 2 {C^M5tl-5o 
[0 0 2 9] 

z(Dmm.mmmTFT 2 o 2(D^mit. ^^^^jimti^ys^ v^y ^^^1-2 0 

MTFT®^^:^^;i/S$:L 1, ^;i/ipS§:W 1 mtiS^J^fflT F T<Z)^^ 

:^;i/:R$:L2, ^-V :^^;i/i|ig$:W 2 W 2 / L 2 ^ 5 X W 1 / L 1 (^f 

^ L < ttW2/L 2^1 oxwi/Li) ^v^e»Bl#^>^)^^!^U5io j;e»fc-r'5<. 

-So 

[0 0 3 0] 

1 ^^^^o 

[0 0 3 1] 

*JM^B>9^CfeV^T, ^^:^.;i/:SL 1, L 2 ;5:t>*^ ^ ;i/i|liW 1 , W2li#^CD 

iSr'f^t^H^cps^$tl'g>=fo®T'^i^v^7^)^, wiiio. i — 5 ^im (f^^6^ict± l — 

3^m),W2l±0. 5'-30Ain (f^^^^fC 2 1 0 m) ft ^ (D^'^iS't. h 
V^o z:®^, LlliO. 2~ 1 8 /im (f^^6^{Cli2-' 1 5 /im) , L 2 0 . 1 
~ 5 0 i-f^m.'^Klt 1 ~ 2 0 ,am) il-t^(Dti^0t. h^^o 
[0 0 3 2] 

«MJWMT FTT'««?^;^^i^3lI{C?^tl<5 3i:^l^iht-'5.fe^!?)^-v:^;V 
;SL©;S$ $:;Si?){Clg^-rsr ^Tb'JM^ LV^„ L<l±W2/L 2^3 (^t 
L<ld:W2/L2^5) i:■t^i:j;v^o L < ttli-®^^^ U 0 . 5 ~ 2 
A (^^L<ttl~l. 5/(iA) ^?S;-g> J; -5 ^C-r-So 
[0 0 3 3] 

z.n^(Dmummt'r^^t.iz^vyGA^^7.(DmmB. (6 4 o x4 s o) 
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^^•t ^ E L^^mmf}^ ^ if v 3 y ^ y(.(Dmm^ (i92oxio8ox 
til 2 8 OX 1 0 2 4) ^^'t^ELmmmnt.x^ :^^yp^m^^mm-t^:i 

[0 0 3 4] 

tt^. V^y^mT FT 2 0 liZm^^n^LDDmi^OM^ (ipi) itO 

. 5 — 3. 5/im, i^m6^lZlt2. 0~2. 5 ^t* m^ftl^^^V^„ 
[0 0 3 5] 

^fe, 0 1 IC^L^E L^^Sfftt, «»JMTFT 2 0 2^C33V^T, F 1/ 
>(ymm3 2 H^^^^Jimmii^S 4 i:(DP^{CLDDMJSc3 3 ;b^Igtte>;n, So 
, LDDMii)c3 3:^^>!f- hmmmi 8 $::^LT>f~ K«^3 5 1cM^oTvnSM 

[0 0 3 6] 

«»J^MT FT 2 0 2 (i, E Lm^2 0 4 $:|§3fe$-t±^ fe^b^m^jS^r^t^^t- 
tfe, «M^fflTFT 2 0 2 $::^-7^®{CLT 
[0 0 3 7] 

[0 0 3 8] 

^~ hnmzm^£^r=.hDD$Mm(DM^ltO . l~3/im(^^L< 
liO. 3~l. 5 /ctm) {c-r4^^^^v^o ;Si-#*TtiW^^»$::^^< LTL*V^ 

«^^CM^e)^V^LDDM^^(D;R$^il. 0~3. 5 >£iin (^f ^ L<ttl. 5 — 
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2. Ofim) ^c■rtl«av^<. ^-r^^n-t^fjtmm^^u^^j^K^ji^}. m-t^^t 

[0 0 3 9] 
CO 0 4 0] 

^5fELe)^«SfE«$:#<t--5i:v^e)M,^^.*^^M.4^^^. «?5fE0J^M T F T 2 
0 2®?S'I4M (#{C^^:^;i/?^figM^) (^mj¥$:J¥<-r^ (^f^L<ii5 0~l 
OOnm, $e3{C^f^L<«6 0~8 0 nm) 3 i: =fo^^T'^-g>c «frJC, ;^-r 
^>^MTFT20l ®«-^«:^>'«^^fSS'^^t5:/^$ <t- -5^v^e>li.^,:^^e>Btlli, 

(#{C^-v:^;i/?^^Mi|!c) (Dmm^m<t^ (^f*L<li2 0~5 O nm 
, $ ?5tC^f ^ L<li2 5 — 4 0 nm) 3^%;W^T'^-5o 
[0 0 4 1 ] 

4 1 ^i^ly^°>yi//<-i/^>M"efeU, mjSli 1 0 n m~ 1 m (^f ^ 
L<tt200~500nm) i: t-tltS^ V^<, Mif^i: LTli. ( 

miz^itm^mmmxitmt^mmt)mtL\<^) ^m^^^^nti^x^^o 
^-D. M^mmizT FT<D±ijizmi-i^^n^ e hmizit^ h u 'i7A^(7)T;i/^ 

[0 0 4 2] 

m<:it%mmx&^. -fat, 01 (^^j^cde l^^^si^^^ki 1 M^c3^;o^^^r 

[0 0 4 3] 
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mmmm^^^m^nuntvxit. b Usom) > c (mm) , n mm) 
i}^^mitnt^(}^^fji< t^—D(D7bmii. ai (tjv^-^pj^) . si imm) . 
p (y>) f3''^mi,tnf^<i^^i'ji< t^—Doy^mn^^ti^t^^ti^mir^ti^. m 
^11. mtrj]y 5,-^2^ (AixNy) izf^m^ti^T jv ^ j^(Dm^t^. m 
itmm (s i xcy) izf^m^n^^m<Dmi\:^. ^-fb^* (s i xNy) (cf^ 
m^n^mm<Dm\:m. m^t:t^^m (BxNy) izi^m^n^^^mo^m^tm. 
vyjt^^^m (BxPy) izi^m^n^n-^^mcDvy'itm^m^^^z.iiti^'^mx- 
fe^o t.ft.. (Aixoy) izf^m^ti^rjv^-^A<Dmit 

:in^(Dmnizitmmm^tdi'fx^^<. yi<^^^rjv^v±m^(DmA^m 

[0 0 4 4] 

±m'it^<^izm<D^m^m.^^t>'\^^:it^X'^^. m^it. mitr)v 

^-^h.\zmm^W^lMLX. A 1 N X O yT'^^tl-&^'f[:Mr;i/^-'^A$:M 
[0 0 4 5] 

#^HS6 2 - 9 0 2 6 0-^<^fglCtB«$ti:t™^MVNSr i:;^)^T'#-5 
. fiPt), Si, Al, N, O, M^^tiit^m iUL. M\t^±m5x,mO'ptj^< 
H^-m. ^?*L<«Ce i-^V^U) , Yb (^ ^ )V \f ^ h.) , S m (itV 
'J , E r (x;i/l^«^A) , Y (-T h U ^ U) , L a (^>^>) , G d 

(;^K'J-'^A) , Dy {V%-:fUi/^ h.) , Nd (:^^>r5/V7A) T^J^^^l^tlT^ 

[0 0 4 6] 

iL^x^^^ z.t\hmm\zmiB.mmti'^'m<. WLmm^x^xm^xmnx-^^. 
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(^f ^ b<«5~ 1 0 0 nm) T'MV^5 3^7bWt L/V^o 
[0 0 4 7] 

mmm (s i xNy) ^m^mimmm (s ioxNy) ) t.^mm't^:iiiii 

mnxth^. ^i3, _hfB^^t:^^ll3Z.tt^'fb^^[:^^mtc^vxT. X, y lifts 

[0 0 4 8] 

o <!ft)^t;|SI^(Dia^-^t)i±T% /tIf (R) . Si (G) ^L<li» (B) (Z)-fe^§! 
[0 0 4 9] 

^^3, Ehmmmmz.\-i.±^<6^\-^Xm'D(Dij'y-itm^1j^iS^-Si>^). RGB 

^m®: CCM) H^m^^io-^tclj^. mm (^fnj«®) tC^0^«^$:^ML 
[0 0 5 0] 

©MT'fe^o 3^T'liE L0d^2 0 4 LT»^^5S3^®M3^M?:Mv^T^^^$: 
[0 0 5 1 ] 
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^ T <Z) 5: ^ M V ^ -5 r T' ^ -5 , 

[0 0 5 2] 

[0 0 5 3] 

[0 0 5 4] 

^mn^:iint^mx$>^. mmitb nm—i (mMmizitz 0 — 3 O O n 

^izmtimmL^j^^^^oizmmt^. ^t^. ^2mmmmm4 4ti^mmmmmx 
fes^-^ti^jcggvNfci?), E Lm^x^^vt^mtf^m2mmmm^i^4 4 izmmm 

[0 0 5 5] 

MM® ^-oizEL mmmm^^'^m-r^iz & ?t o t t f t ^mmmmmx^mit 
bfe^3t^i^^&5f^^*^ofco vt-oxnmm^m^^zmz^^x^cD.^.^m^-t^ 

ZLt.mmizm^X$>^ilM:k.^. 
[0 0 5 6] 

iy^-t/Bym4 1 tmmoyun) ^m\f^nit. ±mmiz^:^ELm^xitmm 

Lr£^^^^iz-t^r^&)(^ummt.Lx^mm-t^. $ e^tciiE lmm^t ftm 
f3-'^yi<^'^mmt)mAhrj:\^^^^iz-t^^mmti^x^mm-t^. 
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[0 0 5 7] 

[0 0 5 8] 
[0 0 5 9] 

mummr FT 2 0 2(Z)Ki/-f >i2^3 7icMM^ti'5 ci:e){c0^$ti'5= 

[0 0 6 0] 

mmnm4 5(D±izit. m^kELm (w##M*w^Lv^) 4 6, 1^^147, 
M«^tT'Mv^^tl§®-^;6^•#v^„ m^m. m^f-mmm. m^-BAm. iE?L?iA® 

vm^^ti^^ytm^^ELm^t^s. 

[0 0 6 1 ] 

izm^-^nr^un^m^^s^Ltti^x^^. 

[0 0 6 2] 

^mwmm4:, 356, 4 2 9#, *iii#fFii4, 539, 507 ^ 

BI#^|g4, 7 2 0. 4 3 2#, ^|il#ft^||4, 7 6 9, 2 9 2 

g^||4, 8 8 5, 2 1 1-t, 3R!lI#f^^4, 9 5 0, 9 5 0 Mmm^m 

5, 0 5 9, 8 6 1-^, ^|1I#S^||5, 0 4 7, 6 8 7-^, ^ffl#ffl|5. 
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0 7 3, 4 4 6-^, mmnmm^, 059, 8 6 2#, ^H#ff^5, 0 6 
1, 6 17#, 3KH#S^^5, 1 5 1. 6 2 9#, 5feH#ffF^5, 2 9 4, 
8 6 9#, ^|1I#^||5, 2 9 4, 8 7 0 i o - 1 8 9 5 2 5 #^2:^ 

m. nm^ s - 2 4 i o 4 8 s - 7 s 1 5 9 ^<^m. 

[0 0 6 3] 
[0 0 6 4] 



[0 0 6 5] 

3 3T'QttN3Z.liC-R (j^m^) T'feU, Mli^M, ^MM^Xli^MA 

[0 0 6 6] 
[0 0 6 7] 
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[0 0 6 8] 

[0 0 6 9] 

- 15 ^ ^ ^ tl O 5: ffl V ^ n « a V ^ „ 
[0 0 7 0] 
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[0 0 7 1 ] 
[0 0 7 2] 
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[0 0 7 3] 
[0 0 7 4] 
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m^^^zt(Dv^^mmE Lm(D-mv:&-ox. ztuzmm-t^smitt^tcL 

[0 0 7 6] 

L X it liiv-r-^un tikis' i^mm^j^yi<v-7-^umt.Lx\,t. tkua^ 

y:iL~uy\:^=.uy (ppv) ^"P^v y )Vytuym^^i£(Dm^'f-Unti'^mif^ 
tiSo :^^-it-t^iz\,t, m^it. ^"^^ytumc-iti/T J y x.-uyif- 
i^y. m^^ytmizitiHVy ::L-iyy}^-uy. W^^ytUm^it^V y ai- 
uyi^-iyyj^U^vrjv^jiy -L-iyyi)mt. L/V^o -fy-^VaL^^ h^£^c^M 

X^^mmE LMMtCoWTli, #^^1 0 - 0 1 2 3 7 7 #^$gfCfH«$ tlT 

\>^^mn^^xB\m-t^:itti^x^^. 

[0 0 7 7] 

^fc. 7 iLLXit. ^±:»MiS:©/J^$V^V^^:t^^/'^7A (M g ) , V^^Z^ 

(Li) mh<l,t:^JViyr7 2^ (Ca) ^^tiUn^m^^^^. »^L<itMg A g 
(Mg i: A 1 $:Mg : A g = 1 0 : 1 T'^i-^L^m) T'^-5«M5:ffl^^tl^^^ 
V^o -ftfitC^Mg Ag A LiAlS^i, ^ fe, L i F A 1 «:^5{)'J^if tl 

^X-Sa^T'^U, T;1/^-'>A (A1) ^L<tt^ (Ag) $:-g■t^MJ|Bf7!)':Mv^^ 
tlSo 3®^®M4 8C{ii^|^^^^^^, 
[0 0 7 8] 

r^^(Dm.m^M\-f^r=.isf^x$>^o ^^tc e Lji4 6&t>*i^^4 7fe'itT'^<, 

[0 0 7 9] 
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Xit>(^y-:^iy-9-^ y^mmt. Lv^*^, >(y^Vx.^); hlj^-vj^^-t^zm 

^ nrtg T' ^ -5 „ > ^ i/' h ^ (C ^ ^ If ^ - i> 3 > ffl V ^ S /N' V 

(#^¥5 - 1 1 6 2 9 7^^) iltfxv^^^§:MV\-5lfxV:^^ (#^3 

^8 - 2 9 0 6 4 7#^) tti^&^ti^. mmELuntimizm\'^zt^m^nit 

CO 0 8 0] 

tr=., 4 9 li||2A«y i/^-i/3>M-r'feU, l^J^li 1 0 n m~ 1 At m (^g^^ 
L< li2 0 0 — 5 0 0 nm) H 2 A -/ i//^- 5;/ a >M4 9 

-Sgfi^li, E LJS4 6 gSU7b^^T'fe^*\ UlA-zi/^-i/ 

A^yy^-i/3ym4: 1 tmM<D^CO^m^^^Z.t.ti'^X^^. UL. ELS4 6 
[0 0 8 1] 

^> 1 2 or ^T'(D?a>K«gH) xmm-t^(D^m^L\>^. m^x, -^^xtcvd 

[0 0 8 2] 
[0 0 8 3] 

^^3, mi(7)mmmm.\zi^\^xm.^mMtA^..\t7s>{ ^y^>^*MT ft^: ltv 
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[0 0 8 4] 

[0 0 8 5] 
CIISSM 1 ] 

0) M ia JC tg t-t P> tl S Igm laS&gP CD T F T $: |Sf ^ tC f^$^ -S ^ {C o V N T ^ ^ -r -5) 
o -EL, IJiH>9$:m-^(Ci-^;ti?){C, Igg&HIS&lCBB LTli«*llI8&T'feS CMO S 

[0 0 8 6] 

t-r, EI3 (A) C^-r J:e){C> ;^f^::^S«3 0 0±JCT%M3 0 1 5: 3 0 0 
nm(7)j»${C?^^f ^^igMT'tiTW3 0 2 i: b TM-ftMS^M $:ttM 
LTMv^eo rcZ)^, :^*v;^«^3 0 0 tC^-r-S^^^^i^SS: 1 0 — 2 5 w t 

[0 0 8 7] 

T:%m3 0 1 (D-Si: LT, EI 1 tC^ L fcH 1 /N° «y i/^- ^> 3 >^ 4 1 
[0 0 8 8] 

r^{CT:®M3 0 1 ©_h{C 5 0 nm®JJ$(D#^M;^0m (S^-ltl*) ) ^r^i)!:^ 

0—100 nm(Z)jp:$-efetl^^^V^o 
[0 0 8 9] 
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Xe Cl ;!J*;^^MV^^x^r^/V^-if-3fe$:MV^T^!gH^ft-t--5, 
[0 0 9 0] 

^?^T^oT=fea^/^bv 3e^l§igM(DT;nf> U-if-^t^jSMIgiiM® 
X >>T 1/ - if - ^ 5: M S r 21 =fo T' ^ -5 = 
[0 0 9 1] 

[0 0 9 2] 

mmmvmm t f t (Dm'\$.m^^(^^wmmmTm^-t^ z. t. itm 

[0 0 9 3] 

Mll^3 0 3 1 3 0 nm(Dm^izm^-t^o ZiCDm^it 100-'200nm (^f 

^L<iii30'-i70nm) ©«gHT'S^«m v^. ttc.. mm^^timmmx 
^4^^^ftfi®MT't;^v^. rcD^MMs 0 3it^mm^m\i't^mizm^mnmmm 

[0 0 9 4] 

-eUT, -e(^)J:{Cl/>:;x hVX^' 3 0 4 a, 3 0 4b$:^^L, -^MJi^SOS?: 
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[0 0 9 5] 

3(7)Xg{Cj; nM^M^fliDcS 0 5. 3 0 6fCti, nM^M#/5t 

^Ti"^ 2X10 5X10 ^^atoms/cm^ (i^^'^iZlt 5X10 5X10 ^^ato 
ms/cm^) c^aST'-^^nS J:e)tC F-X4$:iigl5-r-5>o 
[0 0 9 6] 

rklZ. 03 (C) ^C^-rJ:^{C, -^^1^3 0 3 mULtcil ^micM 

[0 0 9 7] 

mLT450~55 0°CSS®^^SI$:^?X.^«V^„ 
[0 0 9 8] 

r(DX^JCj:y n§i[^M^fI^3 0 5, 3 0 6 ©TO, fiPt>, nM^MM^iic 
3 0 5, 3 0 6CDMH{C#:&-r^ n§^^^M^^^$:^^DbTV^^V^M^i:(Z)J^|^ 

[0 0 9 9] 

r^C, 0 3 (D) {C^fJceXC, ^^K^mM(^^M>SigP:9'$:l^5SbT, 
®ifi#^j^ (^T, vS'ffM^VN^) 3 0 7-3 1 0 ^r^^mt-So 
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[0 10 0] 

mz. 0 3 (E) iz^-r^oiz. mmms 0 7-3 1 o^m^x^-hmmm 

3 1 1 ^m^-t^o >f- 1 1 i: LTli, 1 0 — 2 0 0 nm, ^ L< 

ii5 0~ 1 5 0 nm<Z)jS$(D^^$:■g•t^^i^»^l^$:M^^tl{^av^„ ^4xli#M«it 
T'=feaM«^tT'%^V^„ :*:^JgMT'lil 1 0 n mff (D^^bMS^H^rffl Vn^„ 
[0101] 

r^lC, 2 0 0 — 4 0 0 nmJ^(^#«M§:?^^L. )-^^ --^ ^ \^X>f - VmM 
3 1 2~3 1 6 $:J^f!gt--5= ^liS6MT'tt>!f- h«4S{c« 

[0 10 2] 
[0 10 3] 

f^^e^tcii. (Ta) . (Ti) , ^U>^v^> (Mo) , ^> 

(W) . ^DA (Cr) , #«'fi§:;t-t<5>i>U n> (Si) ff^^mtM. 

miCltMo -W-^^. Mo-Ta-^^) , * fe«ttffH^^(7) >> U -^--f Kl^ (f^^ 

[0104] 

*IIWJT'li, 5 0 n mffO^^k^ (T a N) IKi:, 3 5 0 nmJ*(DT 

3i mtxf£^mmm^m^^^o ztnt:^j-^y^mxj^m.-ttnt^^^. tr^. 
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[0105] 

t.r=.z.(Dm< ^-b«M3i3, 3 1 Git'tti'ennm^umm^s 0 5. 3 

aP^*"J^tcy- h «^ ^M5& o L D DM ^ ^ „ 
[0 10 6] 

r^fc. 04 (A) IZm-t^oiZ. >f- h«@3 1 2~3 1 6 $:V>^^ LT S 

-S^^t^fl^ 3 17 — 3 23 1^^11 M^M^/MJIIc 305, 306®1/2~1/ 
10 {^^m\Z.\%\ / 3^1 / A) c^aSTU >*^»$4X^ J:^lC|lfii!f -^o 
1X10 5X10 ^^atoms/cm^ (^Mfl^JtCli 3X10 3 X 
1 O^^atoms/cm^) (Z)^g;g7&W*bV^„ 
[0 10 7] 

r^^fC, 04 (B) tC^-tckeitC, ^- hS^^§:Sej?^T' L/i;^":^ h 3 2 

4a'-3 2 4c$:?^^!feb> nM^M^Tt:^ (*^MMT'li U >) $:^^JD LT]^?g|i 
ICU >$:^t?^M^fIJ|!c3 2 5 — 3 3 1 -So ^ ^ =fe; 7 j}- >^ >f > (P 

Hg) $:MVN^-Y;r> K-^^Tff VN, 3(Z)fI^(Z) 'J >(7)aSli 1 X l 0 1 
X 1 0 ^^atoms/cm^ (f^^fl^tC 2 X 1 0 5X10 ^latoms/cm^) ^ ^ j: C) 

[0 10 8] 

ifejfl^3 2 0-3 2 2(D-g|S$:3^i-, Z.(D^^t\.f=.%V^lS^. U ^ \Z1^\^ ^ 7. A V 
5^>^^fflTFT(Z)LDDMJ^l 5a— 1 5d{C^j^^i-^o 
[0109] 

^^fC, 1114 (C) JC^t-J:e){C, l/i/X h x';^^ 3 2 4 a— 3 2 4 c&IS^^L, 
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X 1 O^^atoms/cm^ (f^*6<JfC«5 X 1 0 ^^-^ 1 X 1 0 ^^atoms/cm^;) M^tfj: 
[0 110] 

fjtn. ^M^fl^llcS 3 3, 3 3 4{Ctige{Cl X 1 O^^—l X 1 0 ^^atoms/cm^ 
[0111] 

MT'^i«^^JlF^cfev^TMm#H^l4I, 5 5o°c, 4 ^r^®i^M3i$:^f e)o 

[0 112] 

MMXglC^tt'S^S^H^cfi^^^^lSti 1 p p ml^T, L < l± 0 . 1 
P P mj^^^Tii-r-sr bv^„ 
[0 1 13] 

r^tC, ^l^'ffi'fbXg^O^/iJlTLfe^ 3 0 0 nmjycDy- hlB^S 3 5 

hiBllS 3 5(Z)MJpfi: LTii, T;1/^-':7A (a l) XliHI (Cu) S:^^!^ 
(IM^i: bT 5 0 — 1 0 0%$:d&i?).5. ) ^■t'5^M]K$:fflv^4^«mv^<. IHg 
^ LTliEf2 CD>^f- Vmmi 1 1 (Z)J:e){C, ;^.'f ^y^>^MT F T(7)>f- 
3 14, 315 (0 2®>f- 1 9 a, 1 9 b^C^g^t* -5 ) $:«^61;{C^i^t- 
S J:e)lCJ^^-r-5o (04 (D) ) 
[01 14] 
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[0 115] 

mz, 0 5 (A) {z^-t^oK. mimmmmms 3 e^j^^-t^o mi mm 

o :^mmmxit. 2 O O n in;?<7)^^b^'fbS^I^(D±{C 8 0 0 n mm^Wtit^m 
[0 116] 

$^IC, 3 ~ 1 0 0 %(Z)7K^§:-^t^#H^ctiT', 300 — 450 "C-ei — l 2 
[0 117] 

j&fe, *^^b^s«iii j»raim^M3 3 6 $:0^•r•5ra^cAnTfe^v^„ ip-^ 

,2 0 0 nmJJ(D^'fb^'fb^^^§:?^^Ufe^T±fH® j;-^{C7K^>fb^ll$:^f V^ 
, -tCD^Xm^J 8 0 0 nmj?®^>fb^mj^$:?^^LTt)^t)?&VXo 
[0 118] 

r^tC, lllJir^ififeii^l^3 3 6{CMLT=I>^^ h;t;-;i/$:J^^L, y-;^fB|g 
337-340 i:, KU-f >@B^3 4 1 -3 4 3 ^m^-T^. ^fe, ^HJfeMt? 

Tij^SrlOOnm, T i ^^tiT -^y l>sm^ 3 0 0 n 
Tim 50 nm$:>?.A°^y ^^^T'jaM?^^Lfe3jS=R5t©ajgJ^i:-r'2>o 

[0119] 

<i^:JC, 50 — 500nni (f^^6^{C«2 00 — 300nm) 7?!! 1 >y 

i/^-i/3>m3 4 4 $:?^^!g-rs= :*:|lifeMT'ti||l>'\°^y e/'<->>3>|^3 4 4 

tLX3 0 0 nmm(Dm^tm^\imm^^m^^s. ^mtm^trnmrnxf^mLx^ 
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[0 12 0] 
[0121] 

LT=b^V>„ -etl^tlCDj^jSliO. 5 — 5 /tm (^Mfi^tCli 1 ~2 /im) (^mmx 

mn-t^o mz. ^^i^3 4 6\im\'^^umizj:^xmm^jtmmtim^ji^o hp-^ 
, m-t€^t^^mmmtim<:^jt<'j, m-t^^tmmti^i^^<^j^^±izyt(Dmm 
ytmtim^xL^z). vt^x. mm-\i(Dmi3i^^^xmmr£mm^'m&Lfj^\-rtnt 

[0 12 2] 

^nsfeMT'iiE Lmti^^m^Lr^^^^mmi-^:^'^-^\::^^^mizt. 

[0123] 

^k\z. ^mm^^tf^^tj^^m2mmmmm3 4 1 ^j^m.t^o mmmm}ihx\t 
^^uti'^x^s. mz. ^2mmmmm3 4 6it^iBit(DM^^^^t>'^^^^(Dx. 

< 1 ~5 PjfC^y^* L<«2~4 Atm) ^:•ttli^av^c 

[0124] 
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mx^ltmit4 yV^2^ ' 7.x (I TO) j^S: 1 1 0 n m(^j?$ (CJ^^igL, 
[0 12 5] 

^fe. :*:||»jT'li®ig«^3 4 8*^5 Kl/-r >@H«i3 4 3 S:^LT«»Jt^ffl 
T FTCD Kl/-r >flgc3 3 1 ^i:«^6^tCggM^tlfe«3til?^oTV^-2>o 3®« 

[0 12 6] 

M^«ii3 4 8{iELM (f63t») "^mmm^mi-^Ea^Mmmmzmw^t^ 

^-^fe-So fiPt., :*:^MM<Z)«Jt«®^«M3 4 8 $:ttg^M'[fj»(^-aPTfe-5 Kl/ 
-f >Mi|5c3 3 l/\g^M-&-r, Fl/-f >@HII3 4 3 $:ctJ^t-'5>^i:tCj;oTM'f4M 

c|3 /\ ® bTK; -r ^ > ® ^ A S: r jj)"^ T' ^ <s o 

[0 12 7] 

r^lC, 0 5 (C) tC^-tck-pfC, E LM3 4 9, mm (Mg Ag«@) 3 5 0 

, '^WMM3 ^ l^i<.%M1k\^tA\^X^m^^^^. rcD^^E Ljg3 4 928:0* 
|^M3 5 0 &?^^t-^{C^i£oTiifi^«^3 4 8 (C^ L Ti^^S b, tK^Jj^-^ 
^^tC|^^LTfe< :ii:A'JM^ LV^„ :^J3, E LM3 4 9 ^ LTli^^<Z)M)iSf$! 

[0 12 8] 

^fe, ELM349i:LTtt [f§0^®|IM(^?^ffi] (DfflT^^BB L V^ 
-S^ilA^T'^^c ^HJgMT'^BIl 9 tC^-r J: e)tC, lETLtiAM (Hole injecti 
ng layer) , iETLlErjillM (Hole transporting layer) , (Emitting laye 

r) 'Bi.nn.'i'W^^M (Electron transporting layer) T?^^ 4 E LMil 
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[0 12 9] 

^ (f^^6?JlCliS T B) , >?.^-A>5.h^ (f^^6lJfClim-MTD AT A) 
[0 13 0] 

le^JSi: bTli^-fe^e^Sii LTliB P PC, ^Ul^>, DC]VI3&^Mv^^3h 
^^-e^-S*^, 4tlCE u (DBM) 3 (Fhen) Xm-^il^ E u ^<z|s (J.Kido et 
.al.Appl.Phys. ,vol.35,pp.L394-396,1996lC#LVN„ ) li 6 2 0 nm(Dm.^i^M 

[0131] 

tfe, ^-fe^^^Mil L/Tf^^e^lCliA 1 qg (8-hydroxyquinoline alminium) 
[0132] 
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A I q3 

[0133] 

-g>o #{c, mm<Dm\'^mT^^V7.^V JVify oL-jv (dpybd $:Mv^e 

[0134] 
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[^1:7] 



R 



< 



R 



C = CH 



CH = C 



R 



R 



D S A 



[0 13 5] 

tt:L. m2Ayi/K-i/3ym3 5 2 ^LT3 0 0 n mM(?)g'fb^^M $:Sgtt 

V^o |g27l^y t//^->>3 >M3 5 2 i: LTli, 0 1 2 7\° - 3 

[0 13 6] 

[0 13 7] 

ELji3 4 9, Mg Ag«^3 5 Ott#S{C;^c5^{Cf|VN(DT% -^^W^ 3 5 
[0 13 8] 

ELS349 ©l^j^li 10'-400nm (fti?ei;{Cti6 0~ 1 6 0 n m 
) , Mg AgWM3 5 OCDjS^lil 80~300nm (ft§?6^jCtt2 0 0~2 5 
0 n m) fttHtM.^^o 
[0139] 
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[0 14 0] 

$:^1-STFT$:, |gi*[lli^ ^ CMO S n ^ :^;i/MT F T 2 0 

[0141] 

EI5 (C) lZm-tJ:z)iZ. n ^-y 2 0 5 (Z)?|§ttMli, 
V-XfM3 5 5, KU>r>fI^3 5 6, LDDM^S 5 7 JkZJ^^ ^ ^> Jimmi 
^3 5 8 LDDfI^3 5 Ht^- hmUBS 1 1 $:/rLTy- h«M3 

1 3 ^M^oTV^^„ 
[0 14 2] 

\^iy^ymmm(D^izLDDmi^^m^Lx^^^(Dit. »f#MM$:^il$5&v^ 

^iz^^smitf£<. ^nj: u t)^*#3$>g$:MmLfe:^A'^^v^„ ^^^ot, ldd 
M^3 5 nt%±iz^- hnmizm^xLt\^\ m±!i&m^^t:{i^-fji<-t^:it 

[0143] 

tr^, CMOSiai?|(Dp^-Vt>;bMTFT 2 0 6«, VT'^AIZ^ 

^^^tti^^i^^izfjt^f£\^^(Dx% mizLDDmm.^m»^^<x^A\^. ^m. n 

^■v:^;i/MT FT 2 0 5 <>i L D DfM ^S^tt, h ^ "V U TM^ 5:^ l:^ 

[0 14 4] 
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[0 14 5] 

la. 9 0 1 h<D—mtt^^- hi!ie^J^9 0 2 5::n*LT>!7'- hMm^ 0 3 ilM^-S. 

r(7)^ll^i«gSMMT FT 2 0 2a)mmx'7&^r^m<')x^$>^). -y->:/y >^ihi 

[0146] 
[0 14 7] 

j&fe, iii^{ciigi5 (c) t.x%mLr^^. •^^iz^^izm-^nfjt^^^oiz'^ 

[0 14 8] 

t;^, A^y^-^:^y^m(D^mizj:i)^m'\i^'Mi^r^^> mm±izm^^nr:L 

- (:7i/^j/>^;i/>^u > h-9--:^r^y h : F PC) ^M^)^»xm^aiiVX^^-t 
[0 14 9] 
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, )j-7.mmmmm6 o 4 {cg^^$tifey-;?.@Bf^6 0 7^Dx,^Jci^«$4^Tv^ 

*fe> -j^y-^'mr FT 6 0 5a)}^u^ yitmmwmmT FT 6 0 8(D 

[0 15 0] 

^ e>{c, «gfEM^fflT FT 6 0 6(Z)y-::^Mli«2i^*&?^6 0 9 {Cg|M^tl-5> 

-^^e3 4^TV^-g>, ^7^> m^fJ^^fflTFT 6 0 8® Kl^-f XCliE L^^6 1 0 

T' 1 0 — 1 2 V ) :^^;!jDx. e> ti o 
[0151] 

^bT, i5^gIJAffi;b5Sd^i:?&-5 F PC 6 1 1 {Cti|gi&tlIli^^T^-^§:^Mt-'5 

fei?)CDAm;diH^ immmm 6 1 2, 6 1 3, e 0 gfcg^M^ 

[0 15 2] 

EL*^^«ii, y-;^mmiiii^7 0 1 , >f-vmmmm^ (a) 707, >f 

- htIlgl*IlIlS& (B) 7 11, ilimS7 0 6 §:^LTVN^„ ^fe, :2fs:H;gM»4'tC 
[0153] 

y->^<ilgi&lHlS&7 0 1 Id;, i/^ M^i:;^^ 7 0 2, ^^;i/Syy ^ 7 0 3, A 
^yyT 7 0 4, if (i)-yz^JVRZJ^:!H~jv]^mm 7 0 5^m^X 

v^ao >f- hfi||gi&lilg& (A) 7 0 7ii, M/s;>^^ 7 0 8, 

^>y'^ 7 0 9, A^yzryl 1 0 $:f|;tTV^S. ^- hMmmm^ (B) 7 11%; 
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[0154] 

Z.ZX'i/y h Ui/^^-il 7 0 2. 708 liffig&«J±*^ 5 ~ 1 6 V (f^m^lZ it 1 

ov) T'&tj, m^^m^-t^cMo sm^iz^t>t\,^n^^ :^ jiMT FT itm 
5 (c) <D2 0 5vm^ti^mmt>mvx\>^^. 

[0 15 5] 

t7^, 7 0 3, 9 0 9, A>y 7 0 4, 7 1 0«, igKWJEli 

14^16Vt.-m<^£^t)'^. iyy hVV:'.^ Hmmz. 1215 (C) (Z)n^^:^;b 
§ET FT 2 0 5 $:-g-ti^CMO SIaS&3&^^SLT^.^'5o >!f- hlB^?: ^■/;b>f 

[0 15 6] 

tr^. >^IS1^7 0 5ttigi&«i±*U 4-1 6 VT'feS>()\ V-XM 

n5^•v:t^;l/MT F T 2 0 8 ^^ti CMO S ESj&^ji LT V\§„ 
[0 15 7] 

^fe. ®^S7 0 6iiigi&«m7b^i 4-1 6 v-??feu, mnzBhr=.mm<Dm 

[0 15 8] 

^fe, ±ia«J5fett, lll3~5{C^Lfe#i^X®iCt^oTTFT$:#i^f 

n -fe -9- ^ ^ j5g L e ^ # ;t T V ^ <g, o 
[0159] 

A) , (B) ^m^^xmm-t^. i^^Micjtsir^Tige, ll^7■efflv^Jt^f#$: 

[0 16 0] 
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mm (TFT (Dr<DTi&^^^ti) 1 7 0 0 JitCtiM^gP 1 7 0 1 , y->^.{|!l 

igi&ims^ 1 7 0 2 , ^- hmm&m^i 7 0 3f)^m^^tix\^^^o ^tn^encDm 
W}mmf}^^(D^mmmit, Amiimue i 2~6 1 4 ^mxFPc s i i izm^j 

[0161] 

J: y %I^Tf*^:^^^^|HIg|5$:^•t•g>?^^Xtt2/- h^^^^T'^U, mMM 1 7 0 5 (C 

cfcoT, 7 0 0 tf^mLxmm^m%:m^^-t^j:oizhxmmi i o oiz 

, ^%ts^^%±\zmm-^t\^^. ^fe, 7 0 4 li^igclgt-tTtj^t) 

[0 16 2] 

A'^i>'>^*#l 7 0 4®MKl±;y^>^, 3KU-T-^(^i|fi#»Kj5)W^ 

[0163] 
[0164]' 

$^fC, /N'^^i/'^yM^*^ 1 7 0 0 i:CDr^(Z)^[t 1 7 0 6 (T 

•r^^S'M^^is o-^-y )y:^ur )\yiiy\z-Rmi-^n^(DWiV^y vmitikm^) 

VN^^^^prtgTS>-g>o ^?S'[4?g#:lCMUT«#IS¥8 - 7 8 5 1 9#T'fflV^?, 
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[0165] 
[0 16 6] 

tr^. SI 7 (B) JC^-Tcfc^lc, M^gptcttM^tcmStL^E L^^-Sr^i- 
TVNS, ^iissMT'^i, ELM, i^^s (MgAg«^i) Rwmmm^i^m.mm 
^m^^xm^L. ^mmmr^nm(D'7:^^uxmmttnmn (b) 

[0 16 7] 

il^±^v^„ i^wii, mmmm±izw^^nx\^^x%mmtitf£^fjt\^^t)\ elmc 

[0 16 8] 

^J3> -^a^^ll 7 0 7{il 7 0 8lr^$tl'5M^^CfeV^T, AffiiJiB^ 1 7 

0 9 izmm-^n^, AmMm 1709 tt^gssmM 1707 {cm^o«ffi 

^-X h#f:H 7 10 ^/I^LTF PC 6 1 1 lCg^^$tl<5. 
[0 16 9] 

ZL^xmrni 7 0 8 IC^Sit'Sn^^^ h«5t&l|JS"r'S;^cJ?)®fN$gXS$:EIl 

8 ^M^^xmmt^o 

[0 17 0] 

ft. :^mmm(Di:nKm-oxm5 (a) (DV^m^m^o ^©^1^, s^k^^p 

(017 (B) ^CJ3V^T 1 7 0 8T^34X-5M^) VxTl^ 1 jfTMi^l^ 3 3 

6;5Lt>*>5f- h;^i^i^3 1 1 ^^^L. ^(D±izAmt!mmi 709 ^m^t^o 

as (A) ®y-x@B«t>*Fl/-r >iB^i:|Bl^Jc?^^$ti^o (018 
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(A) ) 

[0171] 

S5 (B) iZ:iS\^^X^2mmmmm3 4 7RZfmi^^^ytyK-i/nym 
3 4 4 SrX^y^V^t-SH^JC, 1 8 0 1 T'^^ tl^fl^S:!^* K^m^B 1 

8 0 2 ^mm-t^. mi 8 (b) ) 

[0 17 2] 

$!Mv>T^^«^g3 5 0 ^m^-r^o zLHiz^ijumnm^ 5 0 txii!,:bmm 1 

8 0 1 h}^)'5«^6<J{Cg^M$ti^o 5^tC, 1^2 A°>v $//^-i/a >m3 5 2 Srtgtt 
Tiai 8 (C) 
[0173] 

&.±(DJimz^ Vmi 7 (B) ©170 8T'^$tl-5fI^03>^^ h«^t;<)'! 
l|ii$4xeo ^LT, AmiJiB^l 7 0 9 It/^^i^y^lpi I 7 0 4 ^«^1 7 0 

6 1 1 ic^i^^ti^o ^J3. ^^T'{iAm:tfMi 7 0 9 {cov^T^0^Lfe*':, 

m(Dtiit!mm6 1 2-6 1 4%mmizLXJ\^vy^u 1 7 0 acdt^m-dxf 
PC 6 1 1 izmm^ti^o 

[0174] 
C^J6M 2 ] 

m 1 0 {C^-To 
[0 17 5] 

m^mmz 1 2iz^\,^x Mm t^^^^^oizmm-ts. fipt>, mi o{c^'rj:e)fc 
, mm^.mmz 1 3^mmt^r.^(Dmmmxi^mit-t^zt.xu ^'^mt-t^m 
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[0 17 6] 
[0 17 7] 
[0178] 

mmm s ] 

:*:|l»jT'li, 01 ^MJ&-i>«ig(7)1if^g|J?:?^^g•t-5^^^CoV^T01 1 ?:M 
^«V^„ ^fc, l|2jfP^^l^M4 4TMt>tVfc::^-r ^y^:/^/MTFT 2 0 1, « 

MMTFT 2 0 2 lis 1 t.mcmmv$>^(Dx% mmit'^m-t^. 

[0179] 

L M li^^lij^cD^f:^ SJM -r 4x a 
[0 1 8 0] 

:^^mmxitmmnm^ itLx. 1 5 0 nmmcorjvs.r.^i^-^^m (iwt 
it ^mun x:&n itm^ ^ Mii^f =fo ^ v ^ RMmo^m v ^ x-^h^ :111m 

^fe, 5 2 ^1 bT 2 3 0 nmjp^Mg A g<M$:ffiVN, ELM53 

®llj¥«9 0 nm {yte^^n^m^^m2 0 nm, #§^0 4 0 n m, iE?Ll^j3IM 3 
0 n m) ^f-Sc 
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[0181] 

<SkJC, ^m^-^timWrn^ 2 00~500nm (MM^iZitZ 5 0~3 0 0 n 
[0 18 2] 

^mmm(DmmtLr^m^. ^mmv^^^nt:im^. m^&xitm^o^mtT 

[0183] 
[0184] 
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